According to a simple model of pool dynamics (Materials and Methods), the recovery time constant τ const at constant [Ca 2+ ] i is given by
] i is given by
where k 1 is the rate of vesicle recruitment and k -1 is the backward rate, which represents the spontaneous loss of releasable vesicles without release. Assuming k -1 is zero and together with the equation (3) (Materials and Methods ), we obtain the relation, 
d) Analysis and Simulation of Synchronous Release in 100 Hz Train Stimulation
To quantify synchronous and asynchronous release during 100 Hz train stimulation ( Figure 6 ), 10 ms intervals between successive stimuli were considered individually.
The release rate during the late part of such an interval was line-fitted using a 5 ms segment just before the next stimulus. The fitted line was back-extrapolated to the end of the preceding stimulus artifact (1.58 ms after the stimulus onset) (Supplemental Figure 3A ). This extrapolated fitted line was defined as asynchronous release rate. Then synchronous release was estimated by subtracting the asynchronous release rate from the total release rate (Supplemental Figure 3A) . The obtained synchronous release rate was integrated over the whole stimulus train in order to obtain its cumulative time course. Asynchronous release (the difference between total release and synchronous release) developed progressively during the later part of a stimulus train, consistent with the recent study (Sakaba, 2006 and Supplemental Figure 3B ). To check the validity of this method for separating synchronous and asynchronous release, we examined the effect of CBD on both types of release. CBD retards only the recruitment of the fast-releasing vesicles with no effect on the slowly-releasing pool (Sakaba and Neher, 2001 ). In addition, the fast-releasing pool contributes the majority of synchronous release, with the slowly-releasing vesicles released mainly in an asynchronous manner (Sakaba, 2006) . Thus, CBD should affect synchronous release only. As expected, CBD significantly reduced the slope of synchronous release from a control value of 5414 ± 1238 vesicles/s to 2136 ± 510 vesicles/s (p<0.05) as measured by a line fit to the cumulative synchronous release during the last 100 ms of the stimulus train (Supplemental Figure 3) . On the other hand, the slope of asynchronous release was not affected (control 6043 ± 1015 vesicles/s; CBD 6013 ± 873 vesicles/s; p = 0.98). It should be noted that by subtracting asynchronous release, we implicitly also correct for the effects of errors in the estimation of residual glutamate current in the deconvolution.
Such errors may slowly build up during trains and they are classified as asynchronous release, since they vary slowly.
Although synchronous release is composed mainly of fast-releasing vesicles, a small fraction of the slowly-releasing pool can contribute to synchronous release (Sakaba, 2006) when EGTA is omitted from the presynaptic pipette. For our simulations, which describe the dynamics of the fast-releasing pool only, we had to isolate its time course of release during 100 Hz train stimulation. Depending on measurement conditions, we used two different procedures to correct the synchronous release for the contribution of the slowly-releasing pool. In the presence of calmodulin blocker CBD, the slowly-releasing pool recovers almost completely within 500 ms, while the fast-releasing pool still remains depleted at that time (Sakaba and Neher, 2001 ). Making use of this phenomenon, we applied two trains of AP-like stimuli at an interval of 500 ms, each followed by a depleting pulse and simply subtracted the synchronous release in the second train (resulting from slowly-releasing vesicles only) from that in the first one. We used this difference trace for the simulation of experiments in the presence of CBD peptide (Figure 7 ). This procedure also showed that the cumulative amount of synchronous release at the 20th response of the second train (from the slow pool) was, on an average, 0.206 ± 0.016 (n = 5) of that in the first train. This means that roughly 20 % of the synchronous release at the 20th EPSC during the train stimulus is contributed by slowly-releasing vesicles.
In control condition (without CBD), the simple procedure above using twin trains was not applicable, because Ca 2+ dependent recovery is active and we cannot measure the synchronous release contributed by slowly-releasing vesicles. Therefore we used the above result, which says that the slow pool contributes 20 % to synchronous release at 20th response, to correct for this contribution. To do so, the averaged synchronous release from the slow pool in our experiments under CBD was scaled such that its cumulative amplitude at the 20th response was equal to 20 % of the total cumulative synchronous release of a given control trace. It was assumed that this scaled release is equal to the contribution of the slowly-releasing vesicles and, therefore, was subtracted from synchronous release to obtain the release mediated by the fast-releasing vesicles.
Simulation of cumulative synchronous release was performed by the Euler method at step size of 0.5 ms. We mention in the Results section that pool sizes under CBD were slightly smaller than those in control and that this difference may be due to inaccuracies in the subtraction procedure described here. 
